We identified 97 Rangifer tarandus and 17 Ovibos moschatus populations in Canada. In July 1991, the Canadian populations totalled 1.9 to 2.6 million caribou, 13,600 reindeer and 108,600 muskoxen. Seven barren-ground caribou populations contributed about 75% to Canada's total number of caribou. Most population trends of these barren-ground caribou had shiftet from increasing in the early 1980s to stable or decreasing in the late 1980s. The George River herd of Quebec and Labrador has been decreasing since 1987, but remains the largest Canadian caribou population. The ecological factors driving barren-ground caribou population dynamics are not well understood. Arctic islands caribou are about 17% of all Canadian caribou. Over 60% of Arctic islands caribou occurred on Baffin Island. Most Arctic islands populations were decreasing with the exceptions of Southampton, Bathurst, Victoria and Baffin islands. Movements within and between islands are not well understood, and probably limit the usefulness of small surveys for indicating long-term trends of Arctic islands caribou populations. Woodland caribou form about 7% of all Canadian caribou, with about 40% of these occurring on the island of Newfoundland. Most Canadian woodland caribou have not been well studied or censused. In many areas, they were faced with an increasing rate of habitat loss. Exceptions included: some eastern Yukon populations and most Newfoundland populations which were increasing. Over 70% of the Canadian muskox population occurred on Banks and Victoria islands. Almost all muskox populations were increasing, especially those on Banks, Victoria, Melville and Bathurst islands. Muskoxen on the mainland Northwest Territories are re-colonizing southern portions of their historical distribution.
Introduction
and Case et al. (1989) summarized the status of most Canadian populations of Rangifer tarandus in 1985 and Ovibos moschatus in 1987, respectively. Case et al. (1989) also described the muskox harvest management system of the Northwest Territories (NWT). Our paper summarizes the current status and trends of these two ungulate species in Canada. We also briefly discuss some implications of recent population trends.
Methods
The term "population" is used for the various groupings of Rangifer as described by the many sources. As a result, a given "population" may be a calving herd, demographic or genetic group, survey unit or a group within jurisdictional boundaries. Because of limited information on muskoxen movements and distributions, the delineation of these populations is also rather arbitrary (Case et al, 1989) , and usually represents survey units.
Estimates from surveys conducted after July 1991 were not included. Sources of population estimates and distributions are indicated as footnotes to Tables 1-7 . "Unpubl data" indicates that we received survey data and/or reports, while "pers comm" indicates that we received only limited verbal or written information. If available, published references were used; but most estimates were based on unpublished surveys or guesses.
Estimation methods (Tables 1-5 and 7) were lumped into five categories. "Total" indicates either visual or photographic counts of seasonal aggregations which probably represent an entire population. "Minimum" or "min" includes any survey(s) which does not allow estimation of a confidence interval, and probably does not represent a count of the entire population. "Sample" includes visual and photographic, transect and block surveys, as well as mark-recapture and mark-resighting surveys, which could lead to calculation of a confidence interval. Confidence intervals were listed if provided by the source. "Guess" refers to estimates based largely on incidental observations, anecdotal information, local knowledge and gut-feelings. We categorized each estimate's method after reviewing information from its source. "Unknown" indicates that we did not receive sufficient information to categorize the estimation method.
Where a caribou population overlapped two maps ( Fig. 1-4) , the second listing (Tables 3 and  4) refers the reader back to the first listing (Tables 1 and 2, respectively). Like Williams and Heard (1986) , we attempted to avoid double counting any population. Based on new information, we updated and/or corrected some population distributions previously indicated by Williams and Heard (1986) .
Results
The total number of Rangifer in Canada was estimated at 1.9 to 2.6 million animals (Table 6) ; similar to that estimated by Williams and Heard (1986) . Of the 57 populations for which recent trends were indicated, 39% were increasing; 37%, stable; and 24%, decreasing. This compares to 49%, 33% and 18%, respectively, for 57 populations in 1985 (Williams and Heard 1986) .
About 98% of Canada's Rangifer population occurred within the NWT, Quebec and Labrador, the Yukon, and the island of Newfoundland which held 58%, 28%, 9% and 3%, respectively.
Based largely on survey estimates from 1985 to 1991, the total Canadian muskox population was estimated at about 108,600; up from 58,500 based on available 1961-86 estimates (Table 7) . The vast majority of the increase was caused by actual population increases, although some previously unidentified populations were included. Of the 13 populations for which recent trends were known, 11 were increasing while two were apparently stable.
Of the four Arctic islands where both species had been surveyed recently (Tables 2 and 7) , the muskox populations were increasing on three where caribou were decreasing. On Bathurst Island, both caribou and muskox populations were increasing.
We identified 97 Rangifer tarandus populations in Canada (Tables 1-5 ); compared to 77 identified by Williams and Heard (1986) . This increase was largely due to new populations being identified and greater detail being provided by many sources (Table 1-6, "No previous information" and "Different boundaries", respectively). As a result, it was difficult to numerically assess trends in caribou population sizes since 1985 in British Columbia, Alberta, Manitoba and Ontario, although all sources suggested that overall provincial numbers were not increasing. In the NWT, we subdivided Williams and Heard's Peary caribou population in the Queen Elizabeth Islands into five in order to present recent survey results (Table 2 , Populations 23-42). We also added three reindeer herds not identified by Williams and Heard (1986) (Tables 2, 3 and 4; Populations 22, 58 and 74, respectively) . Other changes in the delineation of Rangifer populations are relatively minor.
We identified 15 muskox populations in the NWT (cf. 9 populations in Case et ai, 1989) , one introduced population in Quebec, and one experimental captive herd in Saskatoon, Saskatchewan (Table 7 , Fig. 7) . Most of the latest NWT muskox estimates are from surveys completed since 1986. Two populations estimates predating 1986 were presented by Case et al (1989) (Table 7 ; Populations 7 and 12); another was available to Case et al (1989) but not reported by them (Table 7 ; 2); and another was presented with different boundaries (Table 7; 3).
Discussion
Rangifer tarandus Barren-ground caribou For our purpose, Canadian barren-ground caribou populations are those which usually migrate between treed winter habitats and Arctic tundra calving areas, and are found in the Yukon, the NWT, Quebec/Labrador and Man/Ont Populations 1, 23, 25, 26, 27, 62, 63, 75 and 76) . The seven largest barren-ground populations made up 75% of all Canadian caribou. However, their numbers may have decreased somewhat from about 1.83 million during 1983-84 (Williams and Heard, 1986) to about 1.66 million during 1988-91 (Tables 1, 2 and 5). Williams and Heard (1986) indicated that six of the seven increased between 1979 and 1984, while the Bluenose herd ( Fig. 2 ; 23) was stable. Although the trend of the Bluenose herd shifted from stable to increasing, the trends of the three other NWT herds (Table 2; populations 25, 26 and 27) changed from increasing to stable. As well, the George River herd (Table 5 ; 76) has been decreasing from a peak of about 680,000 since 1987 (M. Crete, pers comm).
"...The great days of the caribou on the barren lands..." (Bergerud, 1985 Arctic 38: 156, in Williams and Heard, 1986 ) may now be starting to fade. Why have these trends been changing? An understanding of both the functional relationships of the forage-herbivore-predator system and the effects of these relationships on population dynamics is required for the predictive capability allowing future proactive management (G. Caughley, pers comm). Perhaps censuses of barren-ground caribou populations should be deemphasized in favour of comprehensive assessment of their functional ecological interrelationships.
Arctic Islands caribou
Arctic islands caribou occupy Arctic tundra year-round. For our purposes, these caribou include all island populations from Coats and Baffin islands in the southeast, north to Ellesmere Island, and west to Banks Island ( Fig. 2 ; populations 28-42); plus those on the northeast mainland of the NWT ( Fig. 2 ; 30 and 35).
As of July 1991, these caribou represented 17% of all Canadian caribou. Over 60% of Arctic islands caribou occurred on Baffin Island; with another 33% on the northeast mainland of the NWT. Recent survey estimates were insufficient to suggest an overall trend for these caribou. Nevertheless, severe declines apparently have occurred on Coats and Banks islands (Table 2 ; 28 and 37); while the introduced Southampton Island population probably has shown the greatest rate of increase (Table 2; 29) . Recently the status of Peary caribou on the Queen Elizabeth Island (QEI) ( Fig. 2 ; 38 -42) was changed from threatened to endangered.
The ecology of Arctic islands caribou differs from that of barren-ground caribou because the former can not use relatively productive and extensive treed winter habitats, which may lead to distinctive long-term dispersal strategies. Ongoing studies on southern Baffin Island suggest that these caribou undertake occasional dispersal movements en masse (Ferguson and Labine 1991; Ferguson, unpubl data) . Resident Svalbard caribou have also undertaken unexpected dispersal movements during a recent severe winter (Tyler and Oritsland, 1989) .
Peary caribou on the QEI may also undertake occasional winter range shifts between island groups over the long term. Reportedly, one such movement by Peary caribou occurred during winter 1989-90 from Ellesmere Island to northwestern Greenland, resulting in a harvest of over 100 caribou by Greenlanders during May-November 1990 (A. Rosing-Asvid, pers comm). Previously, Roby et al. (1984) had concluded that the caribou population on northwestern Greenland probably had been extirpated by the late 1970s.
Such dispersal movements between island groups would limit the usefulness of surveying portions of the Peary caribou's range to assess overall long-term population trends of the subspecies. Although caribou on the western QEI have declined since the 1970s (Table 2 ; 38), caribou in the adjacent Bathurst Island area (Table  2 ; 39) have increased over the same period. Given the inherent difficulties of estimating such populations (Ferguson, 1987; Miller, 1991) , the combined estimates from both the western QEI and Bathurst Island groups show little, if any, overall change in number between 1974 (i.e., 2570) and the late 1980s (i.e., 2320). Has the overall status of Peary caribou changed significantly since the mid-1970's?
Woodland caribou Woodland caribou utilize treed and/or alpine tundra habitats year-round, and contributed only 7% to the total number of Canadian caribou. In many areas, recent increases were largely due to counting of previously unknown or unsurveyed populations. The trends of caribou populations on the island of Nfld (Table 5) are perhaps the best known. This relatively small island held about 40% of Canada's woodland population at probably the highest overall density. The Yukon held another 19% of the woodland population.
As Williams and Heard (1986) pointed out, the few large herds of barren-ground caribou would not compensate for the distinctive genetic pools represented by populations of woodland caribou (Røed, et al, 1991) . Genetic studies of the isolated remnant populations of woodland caribou may provide useful insights for future conservation of the heterozygosity of Peary caribou, if that subspecies declines in the future.
As a whole, woodland caribou have been subjected to increasing hunting pressure and increasing predation. Apparently, the major overriding factor is habitat loss and change due to human activities. With the apparently increasing rate of development within their caribou range in Canada, time to reverse these trends among woodland caribou populations may be very limited.
Ovibos moschatus
About 43%, 28% and 13% of the Canadian muskox population occurred on Banks, Victoria and other Arctic islands, respectively (Table 7) . Historical evidence suggests that the commercial muskox trade during 1860-1916 may have caused the local extermination of populations on the southern mainland tundra of the NWT (Barr, 1991) . Recent surveys have indicated that mainland populations are re-colonizing the southern portion of their historical distribution ( Fig. 7; 14 and 15 ). 
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